Liposome-mediated gene transfer into normal and dystrophin-deficient mouse myoblasts.
A range of tissue types has now been targeted for development of gene therapeutic procedures both to correct genetic defects and to treat acquired disease. In particular, skeletal muscle holds great importance, not exclusively for the treatment of inherited muscle disorders but also as a platform for the expression of heterologous recombinant proteins, destined to immunise the host or to serve some systemic therapeutic goal. With respect to the X-linked myopathy Duchenne muscular dystrophy (DMD), several gene therapy protocols are being developed that focus on complementing primary genetic defects in the DMD gene by introducing copies of recombinant gene constructs into muscle cells both ex vivo and in vivo. In the present study the potential use of a range of polycationic liposomes as physical gene delivery systems for skeletal muscle has been examined. Using a LacZ reporter gene under optimised conditions up to 40% transfection efficiencies were obtained with the mouse myoblast cell line C2C12. With primary cultures of normal and dystrophin-deficient mdx mouse muscle, up to 10% transfection efficiency was obtained with reporter gene constructs, and high levels of recombinant human dystrophin expression were observed following transfer of dystrophin cDNA gene constructs. These in vitro studies indicate that cationic liposomes can be used to deliver recombinant genes to muscle cells at high efficiency and form a basis to expand investigations into in vivo expression of recombinant dystrophin protein either by direct intramuscular gene transfer or via implantation of transfected myoblasts.